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DIGITAL RECORDING/REPRODUCING 
APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is based upon and claims the bene?t of 
priority from the prior Japanese Patent Application No. 
2000-300447 ?led Sep. 29, 2000, the entire contents of 
which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a recording/reproducing 
apparatus which can simultaneously operate a plurality of 
recordable/reproducible mediums such as a hard disk(s), and 
recordable/reproducible digital versatile disc(s) (DVD). 

2. Description of the Related Art 
In recent years, optical disc players, for playing back 

optical discs with image, sound and other recorded data have 
been developed. These players, for LD or video CD, for 
example, have been widely utiliZed for the purpose of 
viewing movies, singing at Karaoke bars, etc. 

At present, a DVD standard has been proposed in which 
an internationally standardized moving image coding expert 
group (MPEG2) system is used, and further an AC3 audio 
compression system is employed. 

This DVD standard supports the MPEG2 scheme for a 
moving picture compression method according to the system 
layer of MPEG2, and also supports the AC3 audio compres 
sion scheme as well as the MPEG audio compression 
scheme for an audio compression method. Further, in this 
DVD standard, control data (Navigation pack) is addition 
ally adapted so that a special reproduction such as a fast 
forward or reverse reproduction etc. can be performed. 
Furthermore, in this DVD standard, the standard of IS09660 
and Micro UDF is supported so that the data of a disc can 
be read by a computer. 

Moreover, as an own standard of media, sub sequent to the 
standard of DVD-ROM which is the media of DVD-video, 
the standard of DVD-RAM (storage capacity of about 4.7 
GB) is also completed, and DVD-RAM drives are beginning 
to spread as computer peripherals. 

Additionally, at present, a DVD video standard which 
utiliZes DVD-RAM and realiZes a system capable of record 
ing/reproducing information in real time, that is, a real time 
recording (RTR)-DVD standard is being completed, and a 
veri?cation operation is also scheduled to end in the near 
future. 

The standard is developed based on the DVD video 
standard now on the market. Furthermore, a ?le system 
corresponding to the RTR-DVD is also standardiZed. 
On the other hand, a system is also considered in which 

a hard disk drive (HDD) built in the recording/reproducing 
apparatus is utiliZed to record/reproduce a broadcast signal. 
In the hard disk drive, data of 100 Gbytes or more can be 
recorded. 
When the hard disk drive and DVD system are individu 

ally considered, both have advantages and disadvantages. 
The hard disk drive is built into the recording/reproducing 

apparatus in a normal use mode, and cannot be removed. 
Therfore, it is impossible to store data in?nitely. The amount 
of recording space sometime runs short. Moreover, a user 
cannot easily remove the drive out of the recording/repro 
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2 
ducing apparatus. Therefore, it is impossible to take out the 
disk and reproduce the data recorded on the disk with 
another apparatus. 
On the other hand, a recordable/reproducible DVD has a 

small storage capacity as compared with a hard disk. More 
over, it is impossible to record copy-protected information. 

BRIEF SUMMARY OF THE INVENTION 

According to an embodiment of the present invention, 
there is provided a recording/reproducing apparatus com 
prising: a ?rst recording/reproducing medium built into the 
apparatus for use as a temporary storage; a ?rst recording/ 
reproducing section which can record information on or 
reproduce information from the ?rst recording/reproducing 
section; a second recording/reproducing section which can 
record information on or reproduce information from a 
second recording/reproducing medium; a display signal out 
put section for supplying an external device with a repro 
duction signal from the ?rst or second recording/reproduc 
ing section; and a system control section for controlling an 
operation of the apparatus. 
The apparatus may further comprise a section which 

composes input information, being subjected to recording 
processing of the ?rst recording/reproducing section, with a 
reproduction signal, being reproduced by the ?rst recording/ 
reproducing section, to provide a result of composition, and 
outputs the composition result to the display signal output 
section, when a time slip command and monitor command 
are given to the system control section. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

FIG. 1 is a diagram showing a basic constitution of a 
recording/reproducing apparatus according to an embodi 
ment of the present invention. 

FIG. 2 is a diagram showing an example of a directory 
structure of a DVD. 

FIG. 3 is an explanatory view showing a video object set 
(V OBS) in a DVD standard, hierarchy of a data structure in 
an MPEG standard, and content of the hierarchy. 

FIG. 4 is an explanatory view of a RDI pack. 
FIG. 5 is an explanatory view showing a hierarchical 

structure of VMG in the DVD standard, particularly a 
hierarchical structure of a program chain. 

FIG. 6 is an explanatory view showing the hierarchical 
structure of VMG in the DVD standard, particularly a 
hierarchical structure of an AV ?le information table. 

FIG. 7 is a ?owchart showing a recording operation of the 
apparatus according to the present invention. 

FIG. 8 shows a part of a ?owchart. 

FIG. 9 is a ?owchart showing a recorded data storage 
operation of the apparatus according to the present inven 
tion. 

FIG. 10 is a ?owchart showing a cell reproducing opera 
tion in a reproducing operation in a time slip mode of the 
apparatus according to an embodiment of the present inven 
tion. 

FIG. 11 is a ?owchart showing an operation during 
reproduction of a cell of FIG. 10. 

FIG. 12 is a ?owchart continued from FIG. 11. 

FIG. 13 is an explanatory view showing the overall 
functional operations of the apparatus according to an 
embodiment of the present invention. 
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FIG. 14 is an explanatory vieW showing a display 
example on a display screen in the time slip mode of the 
apparatus according to an embodiment of the present inven 
tion. 

FIG. 15 is an explanatory vieW continued from FIG. 14. 
FIG. 16 is an explanatory vieW continued from FIG. 15. 

DETAILED DESCRIPTION OF THE 
INVENTION 

An embodiment of the present invention Will be described 
hereinafter With reference to the draWings. 

FIG. 1 is a diagram showing one embodiment of a 
recording/reproducing apparatus to Which the present inven 
tion is applied. The blocks of FIG. 1 can be roughly divided 
into those of a recording section, shoWn on the left side, and 
those of a reproducing section, shoWn on the right side. The 
blocks of each section of FIG. 1 Will be described later in 
detail. 

FIG. 2 shoWs a part of a directory structure of a DVD 
system. Particularly, FIG. 2 shoWs a directory structure of 
real time recording (RTR) DVD of the DVD system, and a 
directory structure of an audio ?le. In DVD, directories for 
respective standards exist, and directory names are 
“VIDEO_TS” in DVD-video, “AUDIO_TS” in DVD audio, 
and “DVD_RTAV” in RTR-DVD. FIG. 2 shoWs 
“DVD_RTAV” and “AUDIO_TS”. Recorded data exists in 
each directory. 

Moreover, the data is stored in a normal ?le form in the 
DVD. A title corresponds, for example, to one movie, and a 
plurality of titles can be recorded on one disc. Moreover, a 
group of titles is called a title set, and the title set is 
constituted of a plurality of ?les. 

Information for managing the disc information is recorded 
on one disc in DVD-video. The management information is 
recorded as a ?le, and referred to as a video manager 

(VMG). 
Furthermore, the DVD-video title set (V TS) includes 

video title set information (VTSI) for managing the title set, 
and is constituted of the VTSI, video ?le constituted of video 
data, and a backup of the VTSI. 
On the other hand, the information for managing the disc 

information (V MG) and information for managing the title 
set (VTSI) are uni?ed in RTR-DVD, and de?ned as neW 
video manager information (VMGI). 

In the directory “DVD-RTAV”, respective ?les, that is, 
VR_MANGRIFO as a video manager (VMG) ?le, 
VR_MOVIE as a movie video ?le, VR_STILL.VRO as a 
still picture video ?le, VR_AUDIO.VRO as a still picture 
audio video ?le, and VR_MANAGR.BUP as a backup of 
video manager exist. 

Moreover, in the directory “AUDIO_TS”, AUDI 
O_TS.IFO as an audio manager information (AMGI) ?le, 
AUDIO_TS.BUP as an audio manager information (AMGI) 
backup ?le, ATSfOlfOIFO as an audio title set informa 
tion (ATSI) ?le, and ATSfOlfOAOB as an audio title set 
(ATS) audio object ?le exist. 

Navigation data is recorded in the VR_MANEGERIFO 
?le, and is data for advancing a program set, program, entry 
point, play list, and the like. 

The VR_MOVIE.VRO ?le is a so-called movie AV ?le 
for recording a movie video object (movie VOB). 

The VR_STILL.VRO is a still picture AV ?le for record 
ing a still picture VOB. 

Moreover, the VR_AUDIO.VRO is a still picture addi 
tional audio ?le for recording an additional audio stream for 
a still picture. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
The VR_MOVIE.VRO is used to record an original VOB 

constituted of a video part including an arbitrary sub picture 
unit. Moreover, in this case, an audio part associated With the 
video part is also included in the original VOB. 
The VR_AUDIO.VRO is a ?le for use in recording the 

additional audio part, and the additional audio part indicates 
an audio stream recorded by after-recording. The audio part 
recorded in the VR_AUDIO.VRO is used in combination 
With several video parts recorded in the VR_STILL.VRO. 
The VR_MANGRBUP is a backup ?le of VR_MAN 

GRIFO. 
FIG. 3A shoWs a ?le structure of VR_MOVIE.VRO as the 

movie video ?le. 
The video ?le has a hierarchical structure, one ?le is 

constituted of a plurality of video objects (V OB), one VOB 
is constituted of a plurality of video object units (V OBU), 
and one VOBU is constituted of a plurality of packs. 
Examples of the plurality of packs include an RDI pack, V 
pack, A pack, and the like. 

The V pack is constituted by compressing video data in an 
MPEG2 system, and is constituted of a pack header, packet 
header, and video data section. The Apack is constituted by 
processing the audio data, for example, by a linear PCM, 
MPEG, or AC3 system, and is constituted of a pack header, 
packet header, and audio data section. 

FIG. 3B shoWs data in the V pack and a format of video 
data based an the MPEG2 system. 
A group of pictures (GOP) is a compressed unit using a 

plurality of video frames, and a sequence header is added to 
the top of the unit. In the sequence header, a start code 
(SHC) of the sequence header, number (HS) of longitudinal 
lines of a pixel, number (VS) of lateral lines of the pixel, 
aspect ratio (PAR), and the like are described. 
An RDI pack shoWn in FIG. 4 is a real time data 

information pack (RDI_PCK), and includes real time gen 
eral information (RDI_GI), display control information 
(DCI), manufacturer information (MNFI), and the like. 
The real time general information (RDI_GI) includes 

information indicating a start time for reproducing a ?rst 
?eld of VOBU to Which the information belongs, that is, 
VOBU_S_PTM, and information indicating a recording 
time of the VOBU, that is, VOBU_REC_TM. 
The display control information (DCI) includes informa 

tion (DCI_SS) indicating statuses of display control infor 
mation (DCI), and display control information (DCI) itself. 
The display control information status (DCI_SS) in 

(DCI_SS) is a ?rst area, and a case (01b) in Which only 
effective aspect ratio information exists, and a case (11b) in 
Which an effective aspect ratio, subtitle mode, and ?lm 
camera mode exist are identi?ed. 

The display control information (DCI) includes aspect 
ratio information, subtitle mode information, and ?lm cam 
era mode. 

The aspect ratio information indicates an aspect ratio of 
4:3 (000b), and aspect ratio of 16:9 (0001b). Furthermore, 
When a source picture is a letter box, 1000b (letter box (14:9) 
disposed in a screen center), 0100b (letter box (14:9) dis 
posed in a screen top), 1101b (letter box (16:9) disposed in 
the screen center), 0010b (letter box (16:9) disposed in the 
screen top), 1010b (letter box (>16:9) disposed in the screen 
center), and 0111b (14:9, full format, disposed in the center) 
are identi?ed. 

In the subtitle mode, a subtitle Which does not open (00b), 
a subtitle Which is in an active image area (01b), and a 
subtitle Which is outside the active image area (10b) are 
identi?ed. 
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In the ?lm camera mode, a camera mode (0b), and ?lm 
mode (lb) are identi?ed. 
A data reproducing order recorded in the video ?le is 

de?ned by a program chain (PGC). A cell is de?ned in the 
program chain (PGC), and VOB as an object to be repro 
duced is de?ned in the cell. A portion in Which concrete 
information of PGC is recorded is a program chain infor 
mation (PGCI) portion of VMG ?le. There are tWo types of 
PGCI, one is original PGCI (ORG_PGCI), and the other is 
a user de?ned PGC table (UD_PGCIT). 

Turning back to FIG. 1, the recording/reproducing appa 
ratus of the disc standardized as described above Will be 
described. 
A reproducing processing in the recording/reproducing 

apparatus shoWn in FIG. 1 is performed according to PGCI, 
a plurality of programs can be designated in PGC, and the 
cell is de?ned in the program. Moreover, VOB as the object 
to be reproduced is designated by the cell. Moreover, a 
special PGC for reproducing the object in order of recording 
is referred to as an original PGC, and information of the 
original PGC is recorded as ORG_PGCI. Furthermore, 
attribute information of the video data (resolution informa 
tion, aspect information, sound attribute information, and 
the like) is recorded in stream information (STl) in VMGI. 
Additionally, the pack is a minimum unit for performing a 
data transfer processing. Moreover, a minimum unit for 
performing a logic processing is a cell unit, and the logic 
processing is performed by the unit. Therefore, during 
recording, a recording signal is converted to a form Which is 
compatible With the aforementioned format. 

The information recording/reproducing apparatus com 
prises: a hard disk drive 2001; a disc drive 35 for rotating/ 
driving an optical disc 1001 as an information storage 
medium Which can construct a video ?le, and reading/ 
Writing information With respect to the optical disc 1001; an 
encoder section 50 constituting a recording side; a decoder 
section 60 constituting a reproducing side; and a microcom 
puter block 30 for controlling the Whole operation of the 
apparatus as main constituting elements. 

The encoder section 50 comprises: an analog to digital 
converter (ADC) 52; an encoder group 53 including a video 
(V) encoder, audio (A) encoder, and sub picture (SP) 
encoder; a formatter 56 for setting an output of each encoder 
to a predetermined format; and a buffer memory 57. 

To the ADC 52, an external analog video signal+external 
analog audio signal from an AV input section 42, or an 
analog video signal+analog sound signal from a television 
(TV) tuner 44 are inputted. 
The ADC 52 digitiZes the inputted analog video signal, for 

example, While a sampling frequency is 13.5 MHZ and 
number of quantiZing bits is eight. That is, a luminance 
component Y, color-difference component Cr (or Y-R) and 
color-difference component Cb (or Y-B) are quantized With 
eight bits, respectively. 

Similarly, the ADC 52 digitiZes the inputted analog audio 
signal, for example, While the sampling frequency is 48 kHZ 
and the number of quantiZing bits is 16. 

Additionally, When the digital video signal or the digital 
audio signal is inputted to the ADC 52, the digital video 
signal or the digital audio signal is passed through the ADC 
52. Moreover, a jitter reduction processing, sampling rate 
change processing, and the like may also be performed With 
respect to these digital video and audio signals Without 
changing contents. 

The digital video signal outputted from the ADC 52 is sent 
to the formatter 56 via the V encoder. Moreover, the digital 
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6 
audio signal outputted from the ADC 52 is sent to the 
formatter 56 via the A encoder. 
The V encoder has a function for converting the inputted 

digital video signal to a compressed digital signal at a 
variable bit rate based on the MPEG2 or MPEG1 standard. 
Moreover, the A encoder has a function for converting the 
inputted digital audio signal to the digital signal compressed 
at a ?xed bit rate or a digital signal of a linear PCM based 
on the MPEG or AC-3 standard. 
When sub picture information is inputted from the AV 

input section 42 (e. g., signal from DVD video player With an 
independent output terminal of a sub picture signal), or When 
a DVD video signal having this data constitution is broad 
cast and received by the TV tuner 44, the sub picture signal 
(sub picture pack) in the DVD video signal is inputted to the 
SP encoder. The sub picture signal inputted to the SP 
encoder is arranged into a predetermined signal mode, and 
sent to the formatter 56. 
The formatter 56 uses the buffer memory 57 as a Work 

area to perform a predetermined signal processing With 
respect to the inputted video signal, audio signal, sub picture 
signal, and the like. Thereby, the recorded data Which is 
compatible With the format (?le structure) described above 
With reference to FIGS. 3 and 4 is outputted to a data 
processor 36. 

Here, the present apparatus can supply the information 
encoded by the encoder section 50, and prepared manage 
ment information to the hard disk drive 2001 via the data 
processor 36, and record the information on a hard disk. 
Moreover, the information recorded on the hard disk can 
also be recorded on the optical disc 1001 via the data 
processor 36 and disc drive 35. Furthermore, the information 
encoded by the encoder section 50, and prepared manage 
ment information can be recorded on the optical disc 1001 
via the data processor 36 and disc drive 35. 

Moreover, in the present invention, When the information 
recorded on the hard disk of the hard disk apparatus 2001 
has the same data format as that of the optical disc 1001, the 
information of the hard disk can be recorded on the optical 
disc Without any encode processing. 

Furthermore, When the data format of the information 
recorded on the hard disk of the hard disk drive 2001 is 
different from that of the optical disc 1001, the encoder 
section 50 encodes the information read from the hard disk. 
Subsequently, the encoded information can be recorded on 
the optical disc 1001. 

Here, a standard encode processing for preparing the data 
to be recorded into the optical disc 1001 Will brie?y be 
described. That is, When the encode processing starts in the 
encoder section 50, parameters necessary for subjecting 
video (main picture) data and audio data to the encode 
processing are set. 

Subsequently, When the set parameter is used to subject 
the main picture data to a pre-encode processing, distribu 
tion of a code amount optimum for a set average transfer rate 
(recording rate) is calculated. The encode processing of the 
main picture data is executed based on the code amount 
distribution obtained by the pre-encode processing. In this 
case, the encode processing of the audio data is also 
executed. Similarly, a parameter necessary for subjecting the 
sub picture data to the encode processing is set, and the sub 
picture data subjected to the encode processing is prepared. 
The encode processed main picture data, audio data and 

sub picture data are combined, and converted to a structure 
of video object set VOBS. 

That is, the cell is set as the minimum unit of the main 
picture data (video data), and cell information is prepared as 
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shown in FIG. 5. Subsequently, the constitution of the cell 
constituting the program chain PGC, and main picture, sub 
picture and audio attributes are set (information obtained 
during encoding of the respective data is utiliZed as a part of 
these attribute information), and here a VMG ?le including 
various information is prepared. 

The encode-processed main picture data, audio data and 
sub picture data are ?nely divided into constant-siZe (2048 
bytes) packs (FIG. 3). A dummy pack is appropriately 
inserted into these packs. Additionally, time stamps such as 
a presentation time stamp (PTS) indicating a reproducing 
time, and a decoding time stamp (DTS) indicating a decod 
ing time are described in the pack other than the dummy 
pack. For PTS of the sub picture, the main picture data of the 
same reproducing time Zone, or an arbitrarily delayed time 
from PTS of the audio data can be described. 

Moreover, RDl pack (corresponding to a navigation pack) 
is disposed on top of the unit of the video object unit VOBU 
and the respective cells are disposed so that the respective 
data can be reproduced in order of a time code. This 
constitutes the video object VOB of a plurality of cells. A 
video object set VOBS constituted of one or more video 
objects VOB is recorded in the movie video ?le. 

Additionally, When a DVD reproducing signal is digitally 
copied from a DVD video player, the contents of the cell, 
program chain, management table, time stamp, and the like 
are predetermined, and it is therefore unnecessary to prepare 
these. 
A section for executing reading/Writing (recording and/or 

reproducing) of the information With respect to the optical 
disc 1001 comprises the disc drive 35 having optical and 
driving systems, the data processor 36, a temporary storage 
37, and a system time counter or a system time clock (STC) 
38. 

The temporary storage 37 is utiliZed to buffer a constant 
amount of data Written into the optical disc 1001 via the data 
processor 36 and disc drive 35 (data outputted from the 
encoder section 50), or buffer a constant amount of data 
reproduced from the optical disc 1001 via the disc drive 35 
and data processor 36 (data inputted to the decoder section 
60). The disc drive 35 includes a rotation control system, 
laser driving system, optical system, and the like for the 
optical disc. 

For example, When the temporary storage 37 is consti 
tuted of a 4 Mbyte semiconductor memory (DRAM), it is 
possible to buffer the recorded or reproduced data for about 
eight seconds at a recording rate of 4 Mbits per second 
(Mbps) on average. Moreover, When the temporary storage 
37 is constituted of a 16 Mbyte electrically erasable and 
programmable (EEP) ?ash memory (ROM), it is possible to 
buffer the recorded or reproduced data for about 30 seconds 
at a recording rate of 4 Mbps on average. 

Furthermore, When the temporary storage 37 is consti 
tuted of a 100 Mbyte micro hard disk drive (HDD), it is 
possible to buffer the recorded or reproduced data for three 
minutes or more at the recording rate of 4 Mbps on average. 

The temporary storage 37 can also be utiliZed to tempo 
rarily store the recorded information for a short time until 
replacement of the optical disc 1001 With a noW disc, When 
the optical disc 1001 is used up during recording. 

HoWever, in the apparatus according to an embodiment of 
the present invention, since the hard disk drive 2001 having 
a large capacity is disposed, this drive can be utiliZed. 

Moreover, the temporary storage 37 can also be utiliZed to 
temporarily store the data excessively read from a usual 
drive in a constant time, When a high-speed drive (double or 
more speed) is employed as the disc drive 35. When the data 
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8 
read during reproducing is buffered in the temporary storage 
37, and even When an optical head (not shoWn) causes a 
reading error by vibration shock, the reproduced data bulf 
ered in the temporary storage 37 is changed/used, and the 
reproduced picture can be prevented from being interrupted. 
The data processor 36 folloWs control of the microcom 

puter block 30 to supply DVD recorded data outputted from 
the encoder section 50 to the disc drive 35, extract DVD 
reproduced signal reproduced from the optical disc 1001 
from the disc drive 35, reWrite the management information 
recorded on the optical disc 1001, or to delete the data (?le 
or video object) recorded on the optical disc 1001. 
The microcomputer block 30 includes a microprocessing 

unit (MPU) or a central processing unit (CPU), ROM With 
control program Written therein, and RAM for providing a 
Work area necessary for executing the program. 
The MPU of the microcomputer block 30 folloWs the 

control program stored in the ROM and uses the RAM as the 
Work area to execute detection of a defective place, detection 
of an unrecorded area, setting of video recorded information 
recording position, UDF recording, and setting of an AV 
address. 

Moreover, the microcomputer block 30 has an informa 
tion processing section necessary for controlling the Whole 
system, and includes a copy information detector/setter, 
directory detector, and VMG management information gen 
erator. 

For an execution result of the MPU, a content to be 
noti?ed to a user of the disc drive 35 is displayed in a display 
48 or the DVD video recorder, or on-screen displayed (OSD) 
an a monitor display. 

Additionally, timings of the microcomputer block 30 for 
controlling the disc drive 35, data processor 36, encoder 
section 50 and/or decoder section 60, and the like can be 
determined based on time data from the STC 38. A recording 
or reproducing operation is usually executed in synchroni 
Zation With a time clock from the STC 38, but other 
processings may be executed at a timing independent of the 
STC 38. 
The decoder section 60 comprises: a separator 62 for 

separating and extracting each pack from picture informa 
tion having the pack structure shoWn in FIG. 3; a memory 
63 for use in separating the pack or executing other signal 
processing; a decoder group 64 including a V decoder for 
decoding main picture data (content of the video pack) 
separated by the separator 62, SP decoder for decoding sub 
picture data (content of the sub picture pack) separated by 
the separator 62, and A decoder for decoding audio data 
(content of the audio pack) separated by the separator 62; 
and a video processor 66 for appropriately combining the 
main picture data obtained from the V decoder With the sub 
picture data obtained from the SP decoder, and superposing 
and outputting sub pictures such as menu, highlight button, 
and subtitle on the main picture. 
An output of the video processor 66 is inputted to a video 

mixer 71. In the video mixer 71, text data is synthesiZed. 
Moreover, the video mixer 71 is also connected to a line for 
directly extracting the signal from the TV tuber 44 and A/V 
input section 42. The video mixer 71 is connected to a frame 
memory 72 for use as a buffer. When the video mixer 71 
emits a digital output, the output is transmitted to the outside 
via an interface (UP) 73. An analog output of the mixer is 
outputted to the outside via a DAC 74. 
When the A decoder emits the digital output, the output is 

transmitted to the outside via an interface (UP) 75. An analog 
output of the decoder is analog-converted by a DAC 77 via 
a selector 76 and outputted to the outside. The selector 76 














